Purpose: Many primary care physicians believe that there are too few pediatric orthopaedic specialists available to meet their patients' needs. However, a recent survey by the Practice Management Committee of the Pediatric Orthopaedic Society of North America found that new referrals were often for cases that could have been managed by primary care practitioners. We wished to determine how many new referral cases seen by pediatric orthopaedic surgeons are in fact conditions that can be readily managed by a primary care physician should he/she chose to do so. Methods: We prospectively studied all new referrals to our hospital-based orthopaedic clinic during August 2010. Each new referral was evaluated for whether it met the American Board of Pediatrics criteria for being a condition that could be managed by a primary care pediatrician. Each referral was also evaluated for whether it met the American Academy of Pediatrics Surgery Advisory Panel guidelines recommending referral to an orthopaedic specialist, regardless of whether it is for general orthopaedics or pediatric orthopaedics. On the basis of these criteria, we classified conditions as either a condition manageable by primary care physicians or a condition that should be referred to an orthopaedic surgeon or a pediatric orthopaedic surgeon. We used these guidelines not to identify diagnosis that primary care physicians should treat but, rather, to compare the guidelinedelineated referrals with the actual referrals our specialty pediatric orthopaedic clinic received over a period of 1 month. Results: A total of 529 new patient referrals were seen during August 2010. A total of 246 (47%) were considered primary care conditions and 283 (53%) orthopaedic specialty conditions. The most common primary care condition was a nondisplaced phalanx fracture (25/246, 10.1%) and the most common specialty condition was a displaced single-bone upper extremity fracture needing reduction (36/283, 13%). Only 77 (14.6%) of the total cases met the strict American Academy of Pediatrics Surgery Advisory Panel guidelines recommending referral to pediatric orthopaedics, with scoliosis being the most frequent condition.
INTRODUCTION/BACKGROUND
The American Academy of Pediatrics (AAP) guidelines have recommended that pediatric orthopaedic surgeons be referred cases such as malignant bone tumors, benign bone tumors, congenital deformities, limb malformations, metabolic bone disease, dysplasia of hips, bone and joint infections, slipped capital femoral epiphysis, scoliosis, complex fractures/dislocations, and other growth-related musculoskeletal conditions. 1 However, recent studies found that up to 95% of the new referrals to a pediatric orthopaedic surgeon were for common conditions or normal variants, with surgical treatment rates ranging from clinic patients range from 3% to 10%. 2 Although pediatric orthopaedic surgeons have traditionally been willing to see these patients, pediatricians also believe that pediatric orthopaedic surgeons are 1 specialty with a severe workforce shortage. 3 As a result, having a large number of referrals for these primary care types of conditions can lead to longer wait times and make it difficult for children with urgent and pediatric orthopaedic specialty problems to be seen.
We felt that further study was needed to determine how many of the referred cases seen by pediatric orthopaedic surgeons could be considered manageable by primary care physicians. The 2002 AAP guidelines only delineates diagnosis that should receive pediatric orthopaedic management but not conditions requiring general orthopaedic management, such as displaced fractures. We used it in conjunction with the American Board of Pediatrics (ABP) referral criteria, dividing the patient population into 2 groups: those conditions manageable by primary care physicians and those requiring either general orthopaedic or pediatric orthopaedic management. We defined these "primary care cases" by excluding those cases not meeting our combined criteria of AAP referral guidelines and the current ABP Review Committee's criteria. We hope that these data can help determine how many cases managed by pediatric orthopaedic specialists are primary care problems, develop improved pediatric orthopaedic referral criteria, and perhaps assist in future workforce projections and training needs of pediatric primary care clinicians.
METHODS
All new patients presenting to Children's Mercy Hospital Orthopaedic Clinic during August 2010 were studied. The Children's Mercy Hospital, located in Kansas City, Missouri, has numerous pediatric subspecialty clinics, 241 inpatient beds and nearly 400 pediatric specialists. It is the only level 1 pediatric trauma center in the region. The hospital receives referrals from Missouri, Kansas, Iowa, Nebraska, Oklahoma, Arkansas, and beyond. Patient age, sex, insurance, referral source, previsit diagnosis, postvisit diagnosis, and treatment were prospectively abstracted from the medical record. Patients who were admitted through the emergency room but did not get seen in the orthopaedic clinic, inpatient consults not seen in the clinic, or patients who were already established in our practice were excluded from this analysis.
To define a pediatric specialty care problem, the AAP guideline for referral to a pediatric orthopaedic specialist, from the AAP Surgical Advisory Panel (SAP) guidelines for referral to pediatric surgical subspecialists, was used. 1 This included malignant bone tumors, benign bone tumors, congenital deformities of the upper extremity, limb malformations, metabolic bone disease, dysplasia of hips, bone/joint infections, slipped capital femoral epiphysis, scoliosis, complex fractures/dislocations, and growth arrest. However, other conditions not listed under these AAP guidelines problems may still be considered specialty care. A specialty care condition that did not meet the specific AAP referral guidelines may be a condition needing referral to an orthopaedic surgeon but not necessarily one specialized in pediatric orthopaedics. We divided the patient groups according to our combined ABP and SAP criteria, to study how many referrals were made to orthopaedic surgeons, both pediatric and general. As our institution is a children's hospital, all of the referral cases were seen by pediatric orthopaedic surgeons. The combined criteria details are those referrals that requires a specialists' management, for example long cast application of upper or lower extremity, treatment of displaced fractures, scaphoid fracture, intra-articular fractures, open fractures, compartment syndrome, nerve or vascular injury, and injuries, lesions, or developmental anomalies. Specialists' care includes both general orthopaedic surgeons and pediatric orthopaedic surgeons. These referrals are grouped together under the same category of "referrals that should be managed by a specialist."
The ABP 2010 certification criteria and competency 4 was used to define a primary care condition. A condition was considered a primary care problem if it was not included in the list of specific AAP SAP criteria or was not included by our combined criteria for orthopaedic referral. Primary care conditions included buckle fractures, sprains, nondisplaced fractures not requiring reduction or long casts, finger fractures treated with buddy taping or splinting only, nondisplaced toe fractures, fractures that received only a sling for comfort, developmental anomalies or variations that needed only counseling and observation without surgery, and simple injuries or laceration. In general, a primary care condition is a problem that could be managed by a provider with basic musculoskeletal education and experience and not requiring advanced diagnostic evaluation, complex reduction, or surgical treatment.
Data were compiled to determine the number of cases that met AAP referral criteria for specialty care, combined criteria with ABP for specialty care, and criteria for being a primary care condition. Further analysis evaluated referral pattern differences in age, location, insurance status, and whether the patient presented with an established diagnosis.
RESULTS
During August 2010, a total of 529 new patients were seen in the Children's Mercy Hospital outpatient orthopaedic clinic. Of these, 246 patients (47%) were considered to have a primary care condition and 283 (53%) a specialty care condition. A total of 38 patients (7.2%) were scheduled for surgical treatment.
Of the total 529 new cases, 77 (14.6%) met the specific AAP SAP criteria recommending specialty pediatric orthopaedic surgery referral (Table 1) . Scoliosis was the most common problem (35/77, 45.5%), followed by a bone lesion (11/77, 14%), spine anomaly (7/77, 9.1%), developmental dysplasia of the hip (7/77, 9.1%) and syndactyly (3/77, 3.8%).
A total of 283 (53%) patients with a new specialty care condition were seen using our combined criteria ( Table 2) . The most common specialty care condition was a displaced upper extremity single-bone fracture (36/283, 13%), followed by both-bone displaced fracture (31/283, 11%), scoliosis (31/283, 11%), lower extremity fracture requiring a long-leg cast (24/283, 8.5%), and significant knee injury with 3 of them requiring surgery (20/283, 7.1%).
There were 246 (47%) new cases that were considered to be a primary care condition, but nevertheless were still seen in the pediatric orthopaedic clinic ( Table 3 ). The 5 most common primary care problems were nondisplaced, nonangulated phalanx fracture treated with a splint or buddy taping (25/246, 10.1%), femoral anteversion (24/246, 9.8%), nondisplaced single-bone fracture of the upper extremity (22/246, 8.9%), normal examination (17/246, 6.9%), and radius buckle fracture receiving a short splint or cast (13/246, 5.3%).
There were 38 (7.2% of total) new patients who received surgical treatment (Table 4 ). The 2 most common surgical cases were osteochondral lesion excision and angulated phalanx fracture management, 4 patients each, 10.5% of the total 38 surgical cases. Other surgical conditions included release of trigger thumb (3/38, 7.9%), treatment for adolescent idiopathic scoliosis (2/38, 5.3%), developmental dysplasia of hip (2/38, 5.3%), single-bone upper extremity fracture (2/38, 5.3%), both-bone upper extremity fracture (2/38, 5.3%), foreign body (2/38, 5.3%), and bone cyst excision (2/38, 5.3%).
Of the 246 total primary care conditions, 229 (93%) were referrals from primary care physicians/facilities and the remaining 17 (7%) were from tertiary care physicians/ facilities. Of the 283 total specialty care conditions, 254 (90%) were referrals from primary care physicians/facilities and 29 (10%) were from specialty care physicians/ facilities. There were no differences in referrals patterns for problems that we considered to be primary care versus specialty care, based on patient age, whether the referral came from within or from outside our institution, whether the referral came from the emergency room, and whether the family was on Medicaid.
Of the 529 total cases, 134 (25% of all cases) arrived without a diagnosis. Of these 134 cases without diagnosis, 68 (50.7%) were from primary care providers and 66 (49.3%) were from specialty care. These 134 cases were further divided into whether they were considered by us to be a primary care condition or a specialty condition. If a patient was seen without an initial diagnosis and later determined to have a primary care condition, then the patient was more likely to come from a primary care referral source (P = 0.03; relative risk, 1.9; 95% confidence interval, 0.96-3.86).
DISCUSSION
A recent survey by the Practice Management Committee of the Pediatric Orthopaedic Society of North America found that up to 95% of the new referrals to an orthopaedic surgeon were for common conditions or normal variants. Relatively few (3%) of these referrals resulted in surgical treatment. With a perceived shortage of the pediatric orthopaedic specialists, longer waiting times for more urgent cases are common, whereas a large number of patients with primary care problems also wanting to be seen. 3 We wished to determine how many of the referral cases seen by pediatric orthopaedic surgeons are really "primary care" conditions, defined using all cases exclusive of AAP specialty referral guidelines, our combined criteria and the ABP Review Committee's criteria for a pediatric general practitioner's competency. During the August 2010, all new patients seen in the Children's Mercy Hospital Orthopaedic Clinic were prospectively evaluated. We chose the month of August as representative of our practice, because historically there is a heavy load of trauma, school physical referrals, sports referrals, and the usual new referrals. Specific AAP SAP guidelines for referral in conjunction with our own criteria were used to define a specialty care condition. We wanted as broad a definition of specialty condition, either a condition that should be seen by a pediatric orthopaedic surgeon or one that could be seen by a general orthopaedist. We used the ABP 2010 certification criteria and competency, as well as all cases that did not meet our definition of a specialty care condition, to define a primary care condition. Essentially, a primary care condition was considered a condition that a reasonably trained general physician or practitioner would be able to manage should they chose to do so.
Only 77 cases of 529 new cases (14.6%) met the specific AAP SAP criteria for needing pediatric orthopaedic surgery referral. The 5 most common conditions that required involvement of a pediatric orthopaedic specialist were scoliosis, bone lesion, spine anomaly, developmental dysplasia of hip, and syndactyly. Although only 77 cases were considered to need management by a pediatric orthopaedic specialist, all of the other cases were not necessarily primary care, as specific AAP SAP criteria still allowed many cases to be managed by a general orthopaedic surgeon. A primary care provider should recognize the need for referral to orthopaedics, either to a general orthopaedic surgeon or for specific conditions, to a pediatric orthopaedic surgeon, whenever one of these conditions is encountered.
A larger number of cases (283, 53%) were considered specialty care by our combined criteria. To be considered a specialty care condition, a patient must either has met AAP SAP referral criteria, received surgery, had a long cast applied, or had a displaced fracture needing reduction. The most common specialty condition was a displaced upper extremity single-bone fracture, followed by a both-bone forearm fracture, scoliosis, lower extremity fracture, or knee injury requiring surgery. Any traumatic injury requiring surgery or a long cast application, closed reductions under sedation, other surgical procedures, or situations that primary providers are often uncomfortable with were all classified as specialty care.
There were 246 (47%) new cases that we considered to be a primary care condition. This study was similar to Hennrikus et al 5 recent study in that close to 50% of all new patient referrals to an orthopaedic specialist clinic were determined to be a primary care condition. In our study, simple nondisplaced fractures that may be readily managed by a primary care physician were classified as a primary care condition. Application of a simple splint, short-arm cast, and buddy taping of nondisplaced finger injuries are examples of problems manageable by primary care clinicians. The most common primary care condition was a nondisplaced finger fracture that could have been managed without the need for specialist referral. Simple Other problems, 1 each (2.6%): polysyndactyly release, nonhealing wound excision, patella instability, idiopathic sclerotic growth excision, bone grafting, slipped capital femoral epiphysis pinning, percutaneous pinning procedures, meniscus tear/repair, right thumb duplication excision, synostosis, heel-cord contracture release, spastic quadriplegia/elbow/wrist contracture release, bone infection excision, right tibia displacement from triplane fracture fixation, Van Der Woude syndrome. stable fractures that were nondisplaced and did not require long casts were considered manageable by a primary care physician, a saving of both time and resources.
A total of 38 patients of the total 529 received surgery (7.2%, 1 of 14 new patients). This is a much smaller percent receiving surgery than seen in other studies of new adult orthopaedic patients. In recent studies by McCarthy et al, <3% to 10% of all pediatric orthopaedic referrals resulted in surgery. 2 The study from the POSNA Practice Management Committee found that pediatric orthopaedic surgeons saw 13 patients per scheduled surgery, whereas adult orthopaedic surgeons saw 2.7, general surgery 4.1, and neurosurgery 3.2 patients per surgery scheduled. 2 These ratios indicate that pediatric orthopaedic surgeons are seeing a large percentage of primary care problems that do not require more specialized surgical management. Despite pediatric orthopaedic surgeons' willingness to treat these primary care conditions, many of these problems could be cared for by primary care providers if they had adequate education and incentives. Reeder et al 6 recommended better education in musculoskeletal diagnosis and treatment of simple musculoskeletal conditions such as nondisplaced fractures.
There were no significance differences in referral patterns among the demographic characteristics of patient age, visit source, and insurance status. However, when a patient was seen without an initial diagnosis and was later determined to have a primary care condition, then she/he was more likely to have been referred from a primary care provider rather than from a specialty care source. This suggests that a specialist maybe more likely to refer the patient back to their primary care provider for these types of problems rather than to another specialist.
This study has limitations. The geographic location of our study in a large midwest city may not be generalized for other metropolitan area of the United States or for rural locations. Although the study was prospective and captured all new referrals, it covered only 1 month, August 2010. New residents were working in the hospital, which may have affected primary care referral patterns. We do not have data on how many cases are already treated by a primary care physician, before 1 referral is made to an orthopaedic specialist; thus, we may be only seeing a small percentage of the referral problems. The noted difference in referral patterns between primary and specialty care providers, although clinically significant, has a confidence interval that crossed the number 1, thus making it of questionable statistical significance. The combined criteria for a primary care problem that we used were subjective and have not been validated as a basis for determining what is or is not a primary care condition. Larger, multicenter data collection and analysis would allow for more accurate and generalizable conclusions. Lastly, a primary care physician's comfort, knowledge base, and credentials should also be considered, as our study purpose was to demonstrate what are the problems that primary care physicians could readily care for, should they chose to do so.
The Affordable Health Care Act 2010 may have several effects on the practice of pediatric orthopaedics. Because almost one half of the conditions seen in our ambulatory specialty setting are considered primary care conditions, pediatric orthopaedics may need consideration as a primary care specialty, as is the case for obstetrics and gynecology. This has implications for manpower decisions, training pediatric orthopaedic surgeons, hiring of advance practitioners, and equitable reimbursement for care delivered. If pediatric orthopaedic surgeons are considered as primarily tertiary care providers, then improvement and expansion of the musculoskeletal education and competencies of primary care providers is needed to care for these primary care conditions.
In conclusion, this prospective study of all new referrals to a hospital-based pediatric orthopaedic specialty clinic found that 47% of the new referrals were for conditions we consider to be a primary care, manageable by a primary care physician. This has implications for pediatric orthopaedic workforce availability, reimbursement under the Affordable Care Act, and pediatric musculoskeletal training needs of primary care providers.
